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(57) Abstract 

A method and apparatus are provided for controlling a per- 
formance characteristic of an electronic device. In one form, 
the electronic device includes a frame, a first subassembly on the 
frame and including a component encoded with a measured value 
of a first performance characteristic of the first subassembly, a 
download circuit on the frame to download the measured value 
from the encoded component, and an electronic circuit on the 
frame to a) receive a signal from the download circuit represen- 
tative of the measured value and b) control a second performance 
characteristic of the electronic device as a function of the signal. 
In one form, the method includes the steps of measuring a value 
of a first performance characteristic of a first subassembly of an 
electronic device, encoding a component with the value, assem- 
bling the first subassembly to the electronic device, downloading 
the value from the component, and controlling a second perfor- 
mance characteristic of the electronic device as a function of the 
downloaded value. 
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METHOD AND APPARATUS FOR CONTROLLING 
A PERFORMANCE CHARACTERISTIC OF AN ELECTRONIC DEVICE 

FIELD OF THE INVENTION 

This invention relates to electronic devices, and more particularly, to 
5 electronic devices, such as mobile phones, having a performance characteristic, 
such as a transmission gain, which has a selectable optimal performance range or 
value. 

BACKGROUND OF THE INVENTION 

It is common for electronic devices to have one or more performance 

10 characteristics which have a desired performance range or value. For example, it 
is often desirable to control the transmission gain of the speech or audio signal of 
mobile phones within a predetermined range to provide an acoustic level for the 
transmission path that is acceptable for the intended operating environment of the 
mobile phones. The performance range or value of the transmission gain can be 

15 particularly critical to the actual and perceived performance of the mobile phone in 
urban areas having relatively high levels of background noise. 

In mobile phones employing a flip that includes a passive acoustic 
channel or a transducer, such as a microphone, the transmission gain is a function 
of both the transmitter circuitry in the main housing of the mobile phone and the 

20 sensitivity level of the transducer and associated circuitry in the flip or, in the case 
of an acoustic channel, the mechanical seal of the acoustic channel and the 
absence of obstructions in the channel. One approach to obtaining the desired 
performance range for the transmission gain in such mobile phones is to preset the 
gain circuitry of the phones to a level that assumes nominal values for the sensitivity 

25 levels of the electronic components, such as the microphone, in the transmission 
path or, in the case of an acoustic channel, the nominal value for the acoustic gain 
of the acoustic channel. However, this approach does not address variations in the 
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sensitivity levels or acoustic gain from one component to the next component, which 
can result in a transmission gain of the speech signal that varies by up to 6dB from 
one mobile phone to the next. Another approach is to set the transmission gain by 
performing audio transmission level trim after the flip has been mounted to the 
5 remainder of the mobile phone. However, this approach may increase the cost and 
complexity of assembling such phones. 

SUMMARY OF THE INVENTION 

In accordance with the present invention, an electronic device includes 
a frame, a first subassembly on the frame and including a component encoded with 

10 a measured value of a first performance characteristic of the first subassembly, a 
download circuit on the frame to download the measured value from the encoded 
component, and an electronic circuit on the frame to a) receive a signal from the 
download circuit representative of the measured value and b) control a second 
performance characteristic of the electronic device as a function of the signal. 

15 In one form, the first performance characteristic is different from the 

second performance characteristic. 

In one form, the electronic device further includes a transmitter on the 
frame. The first subassembly includes a transducer circuit operably associated with 
the transmitter. The measured value is the sensitivity level of the transducer circuit, 

20 and the second performance characteristic is a transmission gain through the 
transmitter and the transducer circuit. 

In one form, the electronic device further includes a transmitter on the 
frame. The first subassembly includes an acoustic channel operably associated with 
the transmitter. The measured value is the acoustic gain of the acoustic channel, 

25 and the second performance characteristic is a transmission gain through the 
transmitter and the acoustic channel. 

In accordance with one form of the present invention, a mobile phone 
includes a frame; a transmitter on the frame; a flip assembly on the frame and 
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including a transducer circuit operably associated with the transmitter, and a 
component encoded with a measured value of a sensitivity level of the transducer 
circuit; a download circuit on the frame to download the measured value from the 
encoded component; and an electronic circuit on the frame to a) receive a signal 
5 from the download circuit representative of the measured value and b) control a 
transmission gain through the transmitter and the transducer circuit as a function of 
the signal. 

In accordance with one form of the present invention, a mobile phone 
includes a frame; a transmitter on the frame; a flip assembly on the frame and 

10 including an acoustic channel operably associated with the transmitter, and a 
component encoded with a measured value of an acoustic gain of the acoustic 
channel; a download circuit on the frame to download the measured value from the 
encoded component; and an electronic circuit on the frame to a) receive a signal 
from the download circuit representative of the measured value and b) control a 

15 transmission gain through the transmitter and the transducer circuit as a function of 
the signal. 

In one form, the electronic circuit controls the second performance 
characteristic of the electronic device within a desired performance range as a 
function of the signal. 

20 In one form, the encoded component includes a magnetic strip, and the 

download circuit includes a magnetic strip reader. 

In one form, the encoded component includes a bar code, and the 
download circuit includes a bar code scanner. 

In one form, the encoded component includes a memory chip, and the 
25 download circuit includes circuitry to access the memory chip to download the 
encoded value from the memory chip. 

In accordance with one form of the present invention, a method is 
provided for setting a performance characteristic of an electronic device within a 
desired performance range. The method includes the steps of measuring a value 
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of a first performance characteristic of a first subassembly of an electronic device, 
encoding a component with the value, assembling the first subassembly to the 
electronic device, downloading the value from the component, and controlling a 
second performance characteristic of the electronic device within a desired 
5 performance range as a function of the downloaded value. 

In one form, the controlling step includes controlling the second 
performance characteristic of the electronic device within a desired performance 
range as a function of the downloaded value. 

In one form of the invention, the encoding step includes encoding a 
10 component on the first subassembly with the value. 

In one form of the invention the downloading step occurs after the 
assembling step. 

In one form of the invention the downloading step precedes the 
assembling step. 

15 In one form, the downloading step includes the step of powering on the 

electronic device. 

In accordance with one form of the present invention, a method is 
provided for setting a transmission gain of a mobile phone including a main housing, 
a transmitter on the housing, and a flip. The flip includes a transducer circuit. The 

20 method includes the steps of measuring a value of a sensitivity level of the 
transducer circuit in the flip, encoding the value in a component on the flip, 
assembling the flip onto the main housing, downloading the value from the 
component, and controlling a transmission gain of the mobile phone as a function 
of the downloaded value. 

25 In accordance with one form of the present invention, a method is 

provided for sending the transmission gain of the mobile phone in the main housing, 
transmitter on the housing, and a flip. The flip includes an acoustic channel. The 
method includes the steps of measuring a value of an acoustic gain of the acoustic 
channel and flip, encoding the value in a component on the flip, assembling the flip 
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onto the main housing, downloading the value from the component, and controlling 
a transmission gain of the mobile phone as a function of the downloaded value. 

In one form, the downloading step includes the step of powering on the 
mobile phone. 

5 BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a diagrammatic plan view of an electronic device in the form 
of a mobile phone embodying the present invention; 

Fig 2 is a diagrammatic plan view of another mobile phone embodying 
the present invention; and 
10 Fig. 3 is a flow chart illustrating a method embodying the present 

invention. 

DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 

An exemplary embodiment of an electronic device 1 0, made according 
15 to the invention, is described herein and illustrated in the drawings in the form of a 
mobile cellular phone 1 0. However, it should be understood that the invention may 
find utility in other applications and is not limited to use in a mobile cellular 
telephone. 

With reference to Fig. 1 , the mobile phone 1 0 includes a frame in the 
20 form of a main housing 12, a first subassembly in the form of a flip 14 pivotably 
mounted on the housing 12 by a hinge 16, and a transmitter, shown generally at 18, 
mounted on the housing 12. The flip 14 includes a transducer circuit, shown 
generally at 20, which in turn includes a transducer in the form of a microphone 22. 
The flip 14 also includes a component 24 associated with, and preferably mounted 
25 on, the flip 14 and encoded with a measured value of a first performance 
characteristic in the form of the sensitivity level of the transducer circuit 20 of the flip 
14. 
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The phone 10 further includes a download circuit 26 mounted on the 
housing 12 to download the value from the encoded component 24, and an 
electronic circuit, shown generally at 28, mounted on the housing 12 to a) receive 
a signal 30 from the download circuit 26 representative of the downloaded value and 
b) control a second performance characteristic in the form of the transmission gain 
of the phone 10 within a desired performance range or value as a function of the 
signal 30. 

Many types of encoded components 24 and download circuits 26 are 
well known in the art and may be utilized to practice the invention. For example, in 
one embodiment of the invention, the encoded component 24 includes a magnetic 
strip encoded with the measured value of the sensitivity of the flip 14 level and the 
download circuit 26 includes a magnetic strip reader. Byway of further example, in 
another embodiment of the invention, the encoded component 24 includes a 
memory chip encoded with the measured value of the sensitivity level of the flip 14, 
and the download circuit 26 includes circuitry for accessing the memory chip to 
download the measured value from the memory chip. 

Preferably, the electronic circuit 28 is provided in the form of 
programmable gain control circuitry, which is well known in the art. However, any 
type of electronic circuit 28 that can receive a signal 30 and control a second 
performance characteristic of an electronic device, such as a transmission gain of 
the phone 10, as a function of the signal 30, may be utilized to practice the 
invention. Accordingly, a more detailed description of the electronic circuit 28 is not 
required. 

Similarly, because there are many types of housings 12, flips 14, 
hinges 16, transmitters 18, transducer circuits 20, and transducers 22 that are well 
known in the art and that may be utilized to practice the invention, a more detailed 
description of these components is not required. 

Fig. 2 shows another embodiment of the invention in the form of a 
mobile phone that is identical to the mobile phone shown in Fig. 1 except that the 
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transducer circuitry 20 and transducer 22 are located in the housing 1 2 rather than 
in the flip 14, which includes a passive acoustic channel 32 rather than a transducer 
circuit 20 and transducer 22. The acoustic gain of the flip 14 shown in Fig. 2 is a 
function of the mechanical seal of the acoustic channel 32 and the absence of 
5 obstructions in the channel 32. The encoded component 24 is encoded with a 
measured value of a first performance characteristic in the form of the acoustic gain 
of the acoustic channel 32 of the flip 1 4. 

The method of the invention may best be understood with reference 
to the flow diagram illustrated in Fig. 3. As shown at blocks 40 and 42, the 

10 sensitivity level or acoustic gain is measured for the flip 14, and then the measured 
value of the sensitivity level or acoustic gain is encoded in the component 24 
associated with, and preferably on, the flip 14. Next, as shown at blocks 44 and 46, 
the flip 14 is assembled to the main housing 12 of the phone 10 which includes the 
transmitter 1 8 and the electronic circuit 28 with a preset gain level, and the encoded 

15 value is downloaded from the component 24. Finally, as shown at block 48, the 
electronic circuit 28 controls the transmission gain of the phone 10 by either a) 
maintaining the preset gain level in the phone 1 0 if the preset gain level provides the 
desired performance range for the transmission gain based on the downloaded 
. value, or b) if the preset level does not provide the desired performance range for 

20 the transmission gain based on the downloaded value, resetting the gain level to 
achieve the desired performance range. 

It is anticipated that the method of the invention will be utilized for the 
mass production of phones 1 0. In such mass production, the steps of blocks 40 and 
42 may be performed on a plurality of flips 14 prior to the steps of blocks 44, 46, and 

25 48 to improve the production efficiency. 

According to one preferred embodiment of the method, the assembling 
step of block 44 precedes the downloading step of block 46, and the downloading 
step of block 46 includes the step of powering on the phone 10 to initialize the 
downloading of the encoded value. 
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According to another embodiment of the invention, the phone 10 does 
not include a download circuit 26 mounted on the housing 12. Rather, as shown by 
the phantom in Fig. 1 and Fig. 2, the download circuit 26 is provided in the form of 
a bar code scanner that may be independent of the phone, and the encoded 

5 component 24 includes a bar code encoded with the measured value of the 
sensitivity level or acoustic gain of the flip 14. With this embodiment of the phone 
1 0, the downloading step of block 46 includes scanning the bar code of the encoded 
component 1 0, processing the downloaded value through a programmable computer 
that may be independent of the phone 1 0 to determine the appropriate gain level for 

10 the phone 10, and uploading a command from the independent computer to the 
phone 10 that will direct the electronic circuit to provide the appropriate gain level 
for the phone 10. For this embodiment, the assembling step of block 44 may 
precede the downloading step of block 46, or the downloading step of block 46 may 
precede the assembling step of block 44, or the assembling and downloading steps 

15 of blocks 44 and 46 may occur essentially simultaneously. 

The foregoing disclosure of specific embodiments is intended to be 
illustrative of the broad concepts comprehended by the invention. N 
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CLAIMS 

1. An electronic device comprising: 
a frame; 

a first subassembly on the frame and comprising a component encoded with 
5 a measured value of a first performance characteristic of the first subassembly; 

a download circuit on the frame to download the measured value from the 
encoded component; and 

an electronic circuit on the frame to a) receive a signal from the download 
circuit representative of the measured value and b) control a second performance 
10 characteristic of the electronic device as a function of the signal. 

2. The electronic device of claim 1 wherein the first performance 
characteristic is different from the second performance characteristic. 

3. The electronic device of claim 1 wherein the electronic circuit on the 
frame is configured to control the second performance characteristic of the 

15 electronic device within a desired performance range as a function of the signal. 

4. The electronic device of claim 1 further comprising a transmitter on the 
frame, and wherein the first subassembly comprises a transducer circuit including 
a transducer operably associated with the transmitter, the measured value is the 
sensitivity level of the transducer circuit, and the second performance characteristic 

20 is the transmission gain through the transmitter and the transducer circuit. 

5. The electronic device of claim 1 further comprising a transmitter on the 
frame, and wherein the first subassembly comprises an acoustic channel and the 
measured value is the acoustic gain of the acoustic channel, and the second 
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performance characteristic is the transmission gain through the transmitter and the 
acoustic channel. 

6. The electronic device of claim 1 wherein the encoded component 
comprises a magnetic strip, and the download circuit comprises a magnetic strip 

5 reader. 

7. The electronic device of claim 1 wherein the encoded component 
comprises a bar code, and the download circuit comprises a bar code scanner. 

8. The electronic device of claim 1 wherein the encoded component 
comprises a memory chip, and the download circuit comprises circuitry to download 

10 the encoded value from the memory chip. 

9. A mobile phone comprising: 
a frame; 

a transmitter on the frame; 

a flip assembly on the frame and comprising a transducer circuit operably 
15 associated with the transmitter, and a component encoded with a measured value 
of a sensitivity level of the transducer circuit; 

a download circuit on the frame to download the measured value from the 
encoded component; and 

an electronic circuit on the frame to a) receive a signal from the download 
20 circuit representative of the measured value and b) control a transmission gain 
through the transmitter and the transducer circuit within a desired performance 
range as a function of the signal. 
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10. The electronic device of claim 9 wherein the encoded component 
comprises a magnetic strip, and the download circuit comprises a magnetic strip 
reader. 

11. The electronic device of claim 9 wherein the encoded component 
5 comprises a bar code, and the reader comprises a bar code scanner. 

12. The electronic device of claim 9 wherein the encoded component 
comprises a memory chip, and the download circuit comprises circuitry to download 
the encoded value from the memory chip. 

13. The electronic device of claim 9 wherein the electronic circuit is 
10 configured to control the transmission gain through the transmitter and the 

transducer circuit within a desired performance range as a function of the signal. 
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14. A mobile phone comprising: 
a frame; 

a transmitter on the frame; 

a flip assembly on the frame and comprising an acoustic channel operably 
5 associated with the transmitter, and a component encoded with a measured value 
of an acoustic gain of the acoustic channel; 

a download circuit on the frame to download the measured value from the 
encoded component; and 

an electronic circuit on the frame to a) receive a signal from the download 
10 circuit representative of the measured value and b) control a transmission gain 
through the transmitter and the acoustic channel within a desired performance range 
as a function of the signal. 
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15. A method of setting a performance characteristic of an electronic 
device within a desired performance range, the method comprising the steps of: 

measuring a value of a first performance characteristic of a first subassembly 
of an electronic device; 
5 encoding a component with the value ; 

assembling the first subassembly to the electronic device; 

downloading the value from the component; and 

controlling a second performance characteristic of the electronic device as 
a function of the downloaded value. 

10 16. The method of claim 15 wherein the controlling step comprises 

controlling the second performance characteristic within a desired range as a 
function of the downloaded value. 

17. The method of claim 15 wherein the encoding step comprises 
encoding a component on the first subassembly with the value. 

15 18. The method of claim 15 wherein the downloading step precedes the 

assembling step. 

1 9. The method of claim 1 5 wherein the downloading step occurs after the 
assembling step. 

20. The method of claim 15 wherein the downloading step further 
20 comprises the step of powering on the electronic device. 
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21 . A method of setting a transmission gain of a mobile phone including 
a main housing, a transmitter on the housing, and a flip, the flip including a 
transducer circuit, the method comprising the steps of: 

measuring a value of a sensitivity level of the transducer circuit in the flip; 
5 encoding a component with the value; 

assembling the flip onto the main housing of the electronic device; 

downloading the value from the component; and 

controlling a transmission gain of the mobile phone as a function of the 
downloaded value. 

10 22. The method of claim 21 wherein the downloading step comprises the 

step of powering on the mobile phone. 

23. The method of claim 21 wherein the encoding step comprises 
encoding a component on the flip with the value. 

24. The method of claim 23 wherein the downloading step occurs after the 
15 assembling step. 
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25. A method of setting a transmission gain of a mobile phone including 
a main housing, a transmitter on the housing, and a flip, the flip including an 
acoustic channel, the method comprising the steps of: 

measuring a value of an acoustic gain of the acoustic channel in the flip; 
5 encoding a component with the value; 

assembling the flip onto the main housing of the electronic device; 

downloading the value from the component; and 

controlling a transmission gain of the mobile phone as a function of the 
downloaded value. 

10 26. The method of claim 25 wherein the downloading step comprises the 

step of powering on the mobile phone. 

27. The method of claim 25 wherein the encoding step comprises 
encoding a component on the flip with the value. 

28. The method of claim 27 wherein the downloading step occurs after the 
15 assembling step. 



WO 00/01133 



PCT/US99/09774 




CM 

A 



v 







o 


LU 




t= 

2 col 




ECTRON 
CIRCUIT 
28 


CO ^1 
z 




< 




DC 

h 




_i 
LU 





eg 




DC 
LU 

t 

CO 

z 
I- 



<=0| 



o 




Z h- 




CTRO 
IRCUl 




evil 


LU O 








LU 







H 
Q Z 
UJ LU 
Q Z 

82*1 

Z2 

LU O 

o 



LU c 

ob 

COcE 

5o 

DC 



LU 
Z 

o 
o 



WO 00/01133 



PCI7US99/09774 



2/2 



Fig. 3 



MEASURE 
PERFORMANCE 
CHARACTERISTIC 
40 



I 





ENCODE VALUE 
OF PERFORMANCE 
CHARACTERISTIC 
42 




1 




ASSEMBLE 
FLIP TO HOUSING 
44 


DOWNLOAD 
ENCODED ! 
VALUE 
46 




r 




CONTROL 
TRANSMISSION 
GAIN 
48 





INTERNATIONAL SEARCH REPORT 


Intf t ottsJ Apuflcatlon No 

PCT/US 99/09774 


A. CLASSIFICATION OF SUBJECT MATTER . 

IPC 7 H04M1/72 H04M1/02 








According to International Patent Classification (IPC) Of to both national classification and IPC 






8. FIELDS SEARCHED 


Minimum documentation saarcned (ctassiication system followed by daa&dicatjc 

IPC 7 H04M H04Q 


ri symbols) 






Documentation searcned other than minimum documentation to the extent that si 


jch documents are ind 


uded in the fields searched 


Electronic d 


ata base consulted during the international search (name of data baa 


ie and. where practical, search terms used) 


C. DOCUMENTS CONSIDERED TO BE RELEVANT 


Category ' 


Citation of document with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


Y 
Y 

A 


DE 41 40 585 A (GRUNDIG EHV) 
17 June 1993 (1993-06-17) 
the whole document 

DE 34 36 696 A (BOSCH GMBH ROBERT) 
10 April 1986 (1986-04-10) 
abstract 

column 3, line 6 - column 4, line 15 
column 5, line 2 - column 7, line 12 
figures 1,2 

US 5 731 992 A (T0RREGR0SSA PHILIPPE) 
24 March 1998 (1998-03-24) 
abstract 

column 1, line 19-38 
column 2, line 18 - column 3, line 37 
column 4, line 50 - column 6, line 22 
figures 5,6 

~ -/» 


1-28 
1-28 

1,9,14, 
15,21,25 


Ij Fimi 


ier documents are listed In the continuation of box C. 


[X*"| Patent family 


members are listed 


in annex. 


° Special categories of cited documents : 

"A" document defining the general state of the art which is not 

considered to be of particular relevance 
"E" earlier document but published on or after the International 

filing date 

V document which may throw doubts on priority clalm<8) or 
which rs cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 


T" later document published after the International filing dale 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an Inventive step when the document is taken alone 

"V document of particular relevance; the claimed invention 

cannot be considered to involve an Inventive step when the . 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
In the art. 

document member of the same patent family 


Date of the actual completion of the international search 

30 August 1999 


Date of mailing of the international search report 

06/09/1999 


Name and mailing address of the ISA 

European Patent Office, P.B. 5818 Patentlaan 2 
ML - 2280 HV Rljswijk 
Tel. (+31-70) 340-2040. Tx. 31 651 epo ni. 
Fax (+31-70) 340-3016 


Authorized officer 

Golzio 


o 





Form PCT/tSA/210 (second srwet) (July 1992) 



page 1 of 2 



INTERNATIONAL SEARCH REPORT 


Mr 'oral Application No 

PCT/US 99/09774 


^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 


Category " 


Citation ot document, with indication.where appropriate, ot the relevant passages 


Relevant to claim No. 


A 


EP 0 420 508 A (NOKIA MOBILE PHONES LTD) 
3 April 1991 (1991-04-03) 

column 1, line 1-20 

column 1, line 43 - column 2, line 12 

figure 1 




1,9,14, 
15,21,25 


A 


EP 0 376 666 A (ASTEC INT LTD) 
4 July 1990 (1990-07-04) 
abstract 

page 2, line 8-45 
page 3, line 20-46 




1,9,14, 
15;21,25 



Form PCT/1SA/21 0 (continuation ot second snoot) (July 1 992) 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

.•.onnctkui on potent family mom ton 


tntt AppOcation No 

PCT/US 99/09774 


Patent document 
cited in search report 


Publication 
date 


Patent family 
members) 


Pubi cation 
date 



0E 4140585 A 17-06-1993 AT 154739 T 15-07-1997 

0E 59208631 0 24-07-1997 
EP 0550805 A 14-07-1993 



DE 3436696 A 10-04-1986 



US 5731992 A 24-03-1998 



EP 0178393 A 23-04-1986 

JP 1923347 C 25-04-1995 

JP 6052910 8 06-07-1994 

JP 61093759 A 12-05-1986 



FR 2720837 A 08-12-1995 

CN 1128355 A 07-08-1996 

EP 0686853 A 13-12-1995 

FI 952708 A 07-12-1995 



EP 


0420508 


A 


03-04- 


•1991 


FI 


83715 B 


30-04-1991 












AT 


141033 T 


15-08-1996 












DE 


69027964 D 


05-09-1996 












DE 


69027964 T 


06-03-1997 












US 


5423070 A . 


06-06-1995 












US 


5313656 A 


17-05-1994 


EP 


0376666 


A 


04-07- 


-1990 


AU 


620190 B 


13-02-1992 










AU 


4708489 A 


05-07-1990 












CA 


2006159 A 


28-06-1990 












CN 


1045497 A 


19-09-1990 












JP 


2265333 A 


30-10-1990 












US 


5201063 A 


06-04-1993 



Form PCT7ISA/210 (patent lamity uiw) (Jtfy 1992) 



